ENVIRONMENTAL HEALTH

Pediatric Environmental Health Specialty Units: An
Analysis of Operations
Alan D. Woolf, MD, MPH; Christopher Sibrizzi, MPH; Katherine Kirkland, DrPH
From the Pediatric Environmental Health Center, Division of General Pediatrics, Boston Children’s Hospital, Region 1 New England Pediatric
Environmental Health Specialty Unit (PEHSU), and Harvard Medical School, Boston, Mass (Dr Woolf); and Association of Occupational and
Environmental Clinics, Washington, DC (Mr Sibrizzi and Dr Kirkland)
The authors declare that they have no conflict of interest.
Address correspondence to Alan D. Woolf, MD, MPH, Pediatric Environmental Health Center, Boston Children’s Hospital, 300 Longwood Ave,
Boston, MA 02115 (e-mail: alan.woolf@childrens.harvard.edu).
Received for publication March 10, 2015; accepted May 7, 2015.

ABSTRACT
BACKGROUND: In 1998 the Agency for Toxic Substances and
Disease Registry (ATSDR) secured the first federal funding to
develop an innovative network of public health-oriented
entities: Pediatric Environmental Health Specialty Units
(PEHSUs). PEHSU goals were to provide pediatric and environmental health education to health care providers and health
profession students, to offer consultation to health care professionals, parents, and others regarding environmental health
exposures, and to provide referrals to specialized medical resources when necessary. This report analyzes the productivity
of US PEHSUs from 1999 to 2014.
METHODS: This was a retrospective analysis of federally
mandated quarterly reports filed by each PEHSU. These reports
document specific goal-related deliverables outlined under
cooperative agreements awarded to the Association of Occupational and Environmental Clinics (AOEC) with funding from
the Environmental Protection Agency (EPA) and ATSDR. Costs
were obtained from grant budget information available from the
administrator of the grants, AOEC.

RESULTS: Total EPA/ATSDR funding for PEHSUs paid to
AOEC during 1999–2014 was $23,847,452. The average cost
to the EPA/ATSDR of running each PEHSU in 2014 was
$169,256. Through over 8000 consultations and educational
activities, PEHSUs reached 702,506 people: 298,936 health
professionals, 61,947 health professional trainees, 323,817
members of the public, and 17,806 public health officials and
others.
CONCLUSIONS: PEHSUs have grown into an established, productive network of clinical and educational centers whose
expertise and activities have benefited both the public and health
care professionals alike. The federal contributions to the cost of
operating these centers have been more than offset by the benefits PEHSUs have conferred on the communities they serve.
KEYWORDS: maternal and child health; Pediatric Environmental Health Specialty Unit (PEHSU); pediatric environmental health; toxicology
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WHAT’S NEW

diets than adults. They have longer life spans and
thereby an increased period of risk to the development
of diseases and cancers attributable to environmental
causes. Over the past 15 years, the American Academy
of Pediatrics (AAP) has emphasized these differences
in the publication of 3 editions of its Green Book,
Handbook of Pediatric Environmental Health.3 Evidence
is continuing to build that environmental factors in our
homes and schools, as well as toxicants in the air we
breathe, the food we eat, and the household products we
use may be associated with an increased vulnerability to
or worsening of such common childhood conditions as
autism,4,5 attention-deficit/hyperactivity disorder and
learning disabilities,6 asthma,7 type 2 diabetes,8 and
obesity.9 It has been estimated that environmental diseases in United States children account for more than
$76.8 billion (2008 dollars) in direct and indirect costs
annually.10

The US Pediatric Environmental Health Specialty Unit
(PEHSU) program provides consultation, technical
support, educational outreach, and referral services
regarding children’s environmental health. Its productivity spanning 15 years of operations since 1999 has
never been examined. This report documents PEHSU
program achievements.

THERE HAS BEEN growing recognition over the past 40
years that children do not react like adults when exposed
to environmental chemicals, due in part to their immature
organ systems and reduced capacity for detoxification,
their smaller body size and lower breathing zone, their
physiologic differences, and their oral exploratory and
other behaviors.1,2 They drink proportionately more
water, have a larger calorie intake, and have different
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By the late 1990s, it was becoming recognized that a
new level of expertise was needed in addressing and preventing environmentally related chronic childhood diseases and conditions. A 1995 Institute of Medicine report
criticized the lack of curricula on topics in environmental
medicine in the training of physicians.11 In April 1997, Executive Order 13045, “Protection of Children from Environmental Health Risks and Safety Risks,” was signed by
President Bill Clinton.12 It charged federal agencies to
consider and address special environmental risks to children. The order led to the concept that health professionals
trained in the tenets of pediatric environmental health and
readily available through a network of easily accessible
units would serve as a vital resource for public health officials and policy makers, pediatric health care practitioners,
and the general public.
As a result, Pediatric Environmental Health Specialty
Units (PEHSUs) were established by the Agency for
Toxic Substances and Disease Registry (ATSDR) in
1999 in conjunction with the US Environmental Protection Agency’s (EPA) Superfund Office. Their original
3-fold mission was: 1) to provide pediatric and environmental health education to health care providers, health
profession students and others; 2) to offer consultation
to health care professionals, parents, and others regarding
environmental health exposures and medical interventions which might be needed for pediatric age groups;
and 3) to provide referrals to specialized medical
resources when necessary. While PEHSUs share some
of these goals with poison control centers, there are
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important differences in the functions of the 2 entities.
Poison control centers are more directed toward providing
expertise regarding acute poisonings of all types, usually
affecting individual patients of all ages, whereas PEHSUs
are most often involved with chronic environmental toxic
exposures involving only infants, children, and adolescents and young adults, although more recently pregnant
and lactating women have also been added to their scope
of services. Whereas many poison control center
poisoning exposure calls require little or no follow-up,
PEHSUs cases are often followed for days, weeks, or
months with the provision of additional information and
services, sometimes at the community level. In practice,
the services of PEHSUs and poison control centers are
complementary. They share resources and enjoy a close
collaboration, including the referral of patients to one
another as appropriate. Both agencies also work closely
with local and state public health agencies, and enjoy a
collaborative relationship with the US Centers for Disease
Control and Prevention (CDC), as well as the regional and
national offices of the EPA and the ATSDR.
Today there are 11 PEHSU sites across the United States,
1 in each EPA-designated region, with 2 sites in California
(region 9). Figure 1 shows the locations of the individual
PEHSU units, including 1 in Mexico and 1 in Canada.
The operations and staffing of PEHSUs have been well
described previously.13–16 In short, PEHSUs are staffed
by 4 or 5 (on average) pediatric environmental health
experts who provide 24-hour accessibility for clinical
consultation services to the public, to health professionals,

Figure 1. Locations of individual Pediatric Environmental Health Specialty Units (PEHSUs). The location of the region 6 PEHSU changed in
February 2015 to the Southwest Center for Pediatric Environmental Health, Texas Tech University Health Sciences Center, and El Paso Children’s Hospital in El Paso, Texas. A second satellite location was also added to the region 5 PEHSU at the University of Cincinnati, Cincinnati
Children’s Hospital and Medical Center, Cincinnati, Ohio. The location of the region 3 PEHSU has changed to Georgetown University Medical
Center. The location of the region 7 PEHSU is now at Children’s Mercy Hospital and Clinics, the University of Missouri–Kansas City School of
Medicine in Kansas City, Missouri. A current listing of PEHSU contacts is available at http://www.pehsu.net/serviceareas.html.
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Figure 2. NARRATIVE EXAMPLES OF PEDIATRIC ENVIRONMENTAL HEALTH SPECIALTY UNIT CONSULTATIONS.

and to those in public health and governmental agencies
(Figure 2). To reduce barriers, PEHSUs offer toll-free telephone access, and they all have Internet-based Web sites,
with a central site at http://www.pehsu.net/. They attend
health fairs, hold public forums, and participate

in community meetings. PEHSU faculty teach students
in medical and nursing schools, residents and fellows in academic hospitals, and pediatric health care providers in
practice. Federal PEHSU funding does not cover direct patient care or treatment. However, clinical PEHSU staff may
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provide direct patient care within their health care facility
under other payment mechanisms.
We report here on the productivity of the PEHSU
network over the past 15 years, considering the output of
published materials, contacts of the public and health professionals, and the costs of PEHSU activities to the EPA
and ATSDR federal agencies.

METHODS
This study was conducted between October 1999 and
September 2014 as a retrospective review of quarterly
reports submitted by individual PEHSUs to the national
office, which compiled and archived the data. The PEHSUs
did not begin systematically reporting data to the central
office until 2001. Some elements were added in the course
of the 15 years of operations; these data are presented
under their own rubric over the shorter period of time during which they were collected. Each year in this report is
defined fiscally, so it runs from October 1 to September
30; thus, data from the year 2014 covers the period from
October 1, 2013, to September 30, 2014.
COSTS
The PEHSUs are supported jointly by ATSDR and the
Office of Children’s Health Protection of the EPA. Both
agencies withhold funds from legislative allocations to
cover their own administrative costs before dispersals;
these withheld funds are not included in this analysis.
Administrative costs incurred by the Association of Occupational and Environmental Clinics (AOEC) in fulfilling
this cooperative agreement ranged from 7% to 14.5% per
year and are included in the totals reported here. The
ATSDR and EPA also funded periodic national meetings
and other support services; these funds are included in
the totals. Also included are indirect costs paid to individual PEHSUs from the grants, capped at 7% initially but rising to 10% for the period 2010–2014. Only funding of the
PEHSUs by the ATSDR and EPA is included. Services and
resources donated by the academic centers hosting the
PEHSUs or funding from other grants and contracts are
not included.
DEFINITIONS
The quarterly reports submitted by PEHSU staff used
categories of activities and clients as specified by
AOEC in accordance with guidance provided by the
ATSDR.17
EDUCATION CONSULTATIONS OFFERED TO THE COMMUNITY
Community educational consultations are defined
as PEHSU staff providing educational advice and information to individuals or small groups in a community
setting (eg, providing advice to a school principal on
how to address parents concerned about pesticide exposure in their school or PEHSU staff participating in a
community-based committee meeting). This activity includes education or information provided by telephone,
e-mail, and one-on-one direct interaction. PEHSU staff
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count or estimate the number of people who participated
or were reached by telephoned consultation, meeting,
grand rounds, classroom, seminar presentation, or other
in-person event.
CONSULTATIONS OFFERED TO HEALTH PROFESSIONALS
This type of consultation is defined as PEHSU staff
serving in a consultative or technical assistance capacity,
which includes providing medical advice or sharing their
pediatric environmental health expertise with other health
professionals by telephone, face-to-face meetings, and
so on. For example PEHSU staff have provided consultative services while serving on committees for local health
departments.
HEALTH PROFESSIONALS
Health professionals are all clinicians, including physicians, dentists, nurses, physician assistants, nurse practitioners, and pharmacists as well as clinical trainees,
ancillary and nonclinical professionals (eg, industrial hygienists), health sciences faculty, government health officials, and health science college students. Definitions of
specific types of health professionals include the following:
clinical trainees (medical students, nursing students, medical
residents, fellows), government health officials (EPA,
ATSDR and other federal government agencies with a health
focus, health department staff), health sciences college students (college students with college major related to health
and/or science—eg, students in a school of public health),
community/lay audience (individuals other than clinicians,
health professionals, or health sciences students), and general community (all other audience types, including lawyers,
school administrators, kindergarten to 12th grade students,
and non–health sciences college students—eg, architecture
or economics majors). Health professionals and the lay community are mutually exclusive audience groups.
Study data were entered into Excel spreadsheets for
analysis, and descriptive statistics are presented.

RESULTS
INFRASTRUCTURE
There were 3 PEHSUs established in 1999, 1 each in Boston, Massachusetts; New York City, New York; and Seattle,
Washington. In 2001, two separate PEHSUs were established in California (1 in Irvine and 1 in San Francisco),
and the United States protectorate of Puerto Rico was added
to the catchment area of the region 2 PEHSU in New York
City. By 2002, the number of PEHSUs receiving federal
support had grown to match the same catchment area as
the 10 regions of the EPA. The Figure shows the placement
of PEHSUs around the United States for much of the past 10
to 15 years of operations, along with a note updating which
PEHSUs changed their location as a result of competitive
grant funding decisions implemented in February 2015.
The PEHSU network also includes sites in Alberta, Canada,
and Morelos, Mexico. However, international PEHSU sites
do not receive United States funding.
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COSTS
The total cumulative cost of the program over the
15-year period was $23,847,452, which includes funding
from ATSDR/EPA contracts ($20,799,695) as well as additional support ($3,047,757). From 2002 onward, which is
when 11 PEHSU sites began receiving ATSDR/EPA funding, ATSDR/EPA contracts ranged from $1,311,000 per
year to $1,705,141 per year with a mean annual contract
of $1,469,997. In the same time period, additional support
to the PEHSU program ranged from $104,880 per year to
$314,353 per year (mean, $224,602 per year). By 2014,
the average ATSDR/EPA cost of running each of the 11
PEHSU centers was $169,256 per year. This figure does
not account for the split in funding between the 2 California units. Details of the annual federal funding amounts,
including direct and indirect splits, are presented in the
Online Supplementary Materials.
INQUIRIES
Table 1 shows the top 5 exposures of concern about which
PEHSUs were contacted, as well as the number of inquiries
associated with each exposure of concern from fiscal year
(FY) 2007 to FY 2014. The top 5 exposures were lead
poisoning, fungus/mold, phthalates/bisphenol A, pesticides,
and mercury. Data on inquiries by exposures of concern that
took place before FY 2007 were not available at the time of
this study. It should be noted that the subsequent steps taken
by PEHSU staff after an inquiry varied greatly depending
on the situation. A response to a concern could be as
straightforward as simply providing information related to
the exposure. Alternatively, it might also be as involved as
conducting a full consultative investigation, with backand-forth communications and meetings with public health
officials and/or community leaders. The inquiry count itself
does not capture the extent to which PEHSU staff responded
to inquiries and therefore is limited in its ability to portray
the extent or impact of PEHSU services.
PEOPLE REACHED BY OUTREACH AND EDUCATIONAL
ACTIVITIES
Table 2 displays the productivity of PEHSUs in terms of
community education and outreach. Through outreach and
educational activities between 2001 and 2014, PEHSUs
reached an estimated 298,936 health professionals,
61,947 health professional trainees, 323,817 members of
the public, and 17,806 government officials and others,
totaling 702,506 people.
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DIRECT TRAINING CONTACTS
There have been 52 physicians who have completed
pediatric environmental health fellowships at PEHSU sites,
plus numerous health trainees who have done short rotations to further their knowledge of pediatric environmental
health. During the 10 years in which there was documentation, there were 8131 consultations and other expert
services offered to the public and to health professionals,
public health officials, and others. Annual totals are
included in the Online Supplementary Materials.
FACT SHEETS
PEHSU network members have developed a series of
informative fact sheets for parents and clinicians on
various timely topics related to environmental health risks
to children, presented in Table 3 and available at http://
www.pehsu.net. Among fact sheets for health professionals, 3 were co-endorsed by the AAP (topics: childhood lead, the Gulf oil spill, and hydraulic fracturing),
2 by the American Academy of Clinical Toxicology
(topics: chelation and the Gulf oil spill), and 1 (the
Gulf oil spill) by the American College of Medical Toxicology (ACMT). The wildfires fact sheet was co-released
with the AAP.
PUBLICATIONS
PEHSU staffs have also published original research
reports, chapters, reviews, commentaries, and other scholarly works during this 15-year period that have advanced
scientific knowledge concerning children’s environmental
health conditions. While funding of original research is
not included in the ATSDR/EPA contracts, many PEHSU
faculty are actively engaged in research activities. Such
original research has, for example, included studies on
childhood lead poisoning,18 the applicability of laboratory
normal reference ranges to children,19 and surveys of pediatric practitioners.20 More than 758 publications have been
contributed over the 15-year period by PEHSU faculties, as
well as 288 news stories, other writings, and unpublished
works. Details of the scholarly output are included in the
Online Supplementary Materials.
OTHER SERVICES AND CONTACTS
Some aspects of the functioning of PEHSUs are difficult
to quantitate. PEHSUs give expert opinion to media contacts on a range of topics timely to the moment of media
reporting. From FY 2008 to FY 2013, 45 outreach and

Table 1. Top 5 Exposure Concerns Based on Number of PEHSU Consultative Inquiries From FY 2007 to FY 2014*
FY
Substance of Concern

2007

2008

2009

2010

2011

2012

2013

2014

Total

Lead poisoning
Fungus/mold
Phthalates/bisphenol A
Pesticides
Mercury

304
96
11
95
66

357
129
98
47
65

366
144
23
40
78

412
113
62
64
48

443
118
61
56
49

382
86
48
40
37

312
76
96
47
24

548
62
77
52
32

2576
762
399
389
367

PEHSU indicates Pediatric Environmental Health Specialty Unit; and FY, fiscal year.
*The number of inquiries by exposure of concern before FY 2007 was not available at the time of this study.
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Table 2. Number of People Reached by PEHSU Consultations and Outreach Activities, FY 2001 to FY 2014*
Year

Health Professionals

Health Professional
Trainees

Public

Federal, State, Local
Government Staff

Total

1999†
2000†
2001
2002
2003‡
2004
2005
2006
2007
2008
2009
2010
2011
2012
2013
2014
Totals

NA
NA
6,989
19,830
26,747
28,623
21,062
14,441
18,687
23,736
23,101
17,456
35,366
21,987
20,070
20,841
298,936

NA
NA
2,245
3,622
3,037
4,044
5,098
4,328
2,512
3,346
3,573
3,485
3,797
6,692
9,200
6,968
61,947

NA
NA
NA
17,694
79,786
10,531
12,840
15,239
17,570
23,672
40,947
28,629
34,394
18,341
10,220
13,954
323,817

NA
NA
1,639
NA
NA
NA
NA
NA
NA
2,311
1,848
3,169
3,305
2,183
1,248
2,103
17,806

NA
NA
10,873
41,146
109,570
43,198
39,000
34,008
38,769
53,065
69,469
52,739
76,862
49,203
40,738
43,866
702,506

PEHSU indicates Pediatric Environmental Health Specialty Unit; FY, fiscal year; and NA, not applicable.
Numbers represent training attendance, not necessarily unique participants.
*Health professionals included the following codes: health professionals, physicians, PEHSU staff, nurses, nurse practitioners, physician’s
assistants, and “other (health professionals).” Trainees included the following codes: nursing students, clinical trainees, college students
(health sciences only). Public included the following codes: community, college students, college faculty, school personnel, parents, “other
(community).” Government staff included the following codes: ATSDR, EPA, government, health departments.
†A system of logging PEHSU activities was not fully implemented until FY 2001.
‡The year 2003 appears as an outlier because 2 separate PEHSUs had one-time opportunities to address large numbers of the public at
1- to 3-day-long community events, one of which involved information concerning a nearby toxic waste site.

education media activities reached an estimated 5.5 million
people on average per fiscal year.
PEHSUs also participated in consultations regarding
large environmental contamination cleanup projects that
had important effects on the health of children. These
projects included an extensive consultation by region
4 PEHSU at the Superfund toxic waste site cleanup effort
in Anniston, Alabama, during a period in the early
2000s.21

DISCUSSION
The PEHSU network in the United States has enjoyed
remarkable success in its first 15 years of operations, as
documented by the data provided in the current report.
The network has provided more than 8100 consultations
around the country, published 758 scholarly works in
pediatric environmental health, has disseminated to the
public and health professionals a series of informative,
easy-to-read fact sheets on over a dozen environmental
health topics affecting children, and has reached over
700,000 individuals with needed information on pediatric
environmental health topics. The average PEHSU operates on less than $170,000 annually in federal funding,
despite a broadly defined scope of services that includes
access to a high level of expertise being available for
consultation 24 hours daily.
The results of this study should be interpreted with
caution. Data consisted only of the official quarterly reports
submitted by PEHSUs, which are most likely underestimates of their true quarterly activities. The accuracy of
data as reported by individual staff members of PEHSUs

cannot be verified, although guidance was provided by
the central office and informational sessions were conducted for all PEHSU staff periodically to ensure the consistency of reporting. The number of people reached is only
an estimate; exact counts of audience members were not
always possible. The costs of the PEHSUs as outlined in
this report are underestimates because only federal support
was considered. PEHSUs are also supported by partnering
academic medical centers, whose contributions vary but
often have included staff support, the physical plant housing the PEHSU staffs, and other indirect costs above the
7% to 10% grant-related indirect cap instituted from 1998
to 2014. Many PEHSUs also attracted state-level funding
or other public or private foundation grants and contracts
(eg, the state legislature in New York established a network
of 8 PEHSU satellite sites).
The impact and societal benefits of the national PEHSU
program can only be inferred by the data on PEHSU activities reported here because we have mostly process data
(eg, number of individuals served, number of fact sheets
or articles published) as a result of the limitations of
PEHSU reporting procedures. However, in FY 2014, the
ATSDR announced its intent to improve the reporting
processes so as to better capture the societal impacts of
PEHSU activities. Such outcome measures might include,
for example, evidence of changed knowledge of pediatric
environmental issues by the public or health professionals;
changed attitudes or practices of medical practitioners; or
results of interventions intended to improve the health of
individuals or communities.
Despite these limitations, we believe that this report documents the success of PEHSUs in filling 2 well-defined

ACADEMIC PEDIATRICS

PEDIATRIC ENVIRONMENTAL HEALTH SPECIALTY UNITS

31

Table 3. Fact Sheets Developed by PEHSUs for FY 2010 to FY 2014
Year

Topic

Intended Audience

2009
2009
2009
2009
2010
2010

BPA
BPA
Melamine
Melamine
Gulf oil spill
Gulf oil spill

General public
Health professionals
Health professionals
Health professionals
General public
General public

2010

Gulf oil spill

Health professionals

2010

Gulf oil spill

Health professionals

2010

PBDEs

Health professionals

2011
2011

Health professionals
Health professionals

2011

Chinese drywall
Flooding and/or
hurricanes
Hydraulic fracturing

General public

2011

Hydraulic fracturing

Health professionals

2011

Wildfires

General public

2011

Wildfires

General public

2011

Wildfires

Health professionals

2011

Wildfires

Health professionals

2012

Arsenic in food

2012
2013

Chelation therapy
Carbon monoxide

2013

Lead

General public and health
professionals
General public
General public and health
professionals
Health professionals

2014
2014

BPA
BPA

General public
Health professionals

Fact Sheet Title
Advisory About Phthalates and BPA, for Patients
Advisory About Phthalates and BPA, for Health Professionals
Melamine: Information for Pediatric Health Professionals
Melamine: Information for Pediatric Health Professionals (in Chinese)
PEHSU Information on Gulf Coast Oil Spill for Parents and Community Members
PEHSU Information on Gulf Coast Oil Spill for Parents and Community Members (in
Vietnamese)
AAP, PEHSU, AACT, and ACMT Information for Clinicians on the Oil Spill Affecting
the Gulf Coast
AAP, PEHSU, AACT, and ACMT Information for Clinicians on the Oil Spill Affecting
the Gulf Coast (in Vietnamese)
PBDEs in Consumer Products and Environmental Contaminants—Information for
Pediatric Health Professionals
Recommendations Related to Health Effects from Chinese Drywall
Clinician Recommendations Regarding Return of Children to Areas Impacted by
Flooding and/or Hurricanes
Information on Natural Gas Extraction and Hydraulic Fracturing Information for
Parents and Community Members
Information on Natural Gas Extraction and Hydraulic Fracturing for Health
Professionals
PEHSU Information on Health Risks of Wildfires for Children—Aftermath Guidance
for Parents and Community Members
PEHSU Information on Health Risks of Wildfires for Children Guidance for Parents
and Community Members—Acute Phase
PEHSU Information on Health Risks of Wildfires for Children—Acute Phase
Guidance for Health Professionals
PEHSU Information on Health Risks of Wildfires for Children—Aftermath Guidance
for Health Professionals
Information on Arsenic in Food
Chelation Therapy—Guidance for the General Public
Carbon Monoxide Poisoning in Children: Guidance for Disaster Events
Recommendations on Medical Management of Childhood Lead Exposure and
Poisoning
Consumer Guide: Phthalates and Bisphenol A
Healthcare Provider Guide: Phthalates and Bisphenol A

PEHSU indicates Pediatric Environmental Health Specialty Unit; FY, fiscal year; BPA, bisphenol A; PBDE, polybrominated diphenyl ether;
AAP, American Academy of Pediatrics; AACT, American Academy of Clinical Toxicology; and ACMT, American College of Medical Toxicology.

needs: to support pediatric health care and public health
professionals and to provide high-quality services for children, their families, and their communities. Pediatricians
have been increasingly called on to provide guidance to
families about the environmental risks their children face
in their homes, day care centers, schools, and other sites
in their communities. Yet studies have shown that the
training of health care professionals often does not include
many environmental topics, and most have a limited
understanding of the environmental origins and/or exacerbations of disease and how these might pose preventable
hazards for families in their communities.22–28 Although
PEHSU efforts have increased the inclusion of pediatric
environmental health topics in pediatric curricula, there
is still a crucial need to improve the education of
students, trainees, and practitioners regarding pediatric
and reproductive environmental health issues affecting
their patients and families.
PEHSUs have made considerable progress in addressing
this vacuum of medical expertise over the past 15 years.
New competencies were proposed for the fellowship
training of a new type of pediatric specialist, one who would

be better trained in the complexities of pediatric environmental health and environmental toxicology and who could
offer assistance to community practitioners.29,30 Graduates
of such fellowships have gone on to productive careers
and have been instrumental in staffing the PEHSUs, as
noted in a 5-year follow-up report of fellowship alumni.30
These clinical fellowships are still offered at Mount Sinai
Hospital in New York City and at Boston Children’s Hospital, although the scarcity of available training funds for such
fellowships continues to hamper their expansion.
Over this 15-year span, PEHSUs have adapted to meet
newly defined issues and educational needs in pediatric
environmental health. For example, some goals discussed
in the Healthy People 2020 objectives for healthy homes
and healthy communities are being addressed by PEHSU
sites.31 PEHSUs have collaborated with the Healthy
Homes initiatives in their geographic region to undertake
activities such as reducing indoor allergens to reduce the
prevalence of asthma in children, reducing the number of
US homes that are found to have lead-based paint or related
hazards, and promoting a healthy and safe physical school
environment. PEHSUs have supported more involvement
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by nurses, particularly school nurses, and nursing schools
in environmental health issues.
The PEHSU network has also adapted to other newly
defined environmental concerns, such as the need for a
higher level of pediatrician involvement and to include
more focus on reproductive and prepregnancy concerns.
The PEHSU network has supported the Committee
Opinion on Exposure to Toxic Environmental Agents,
released by the American College of Obstetricians and
Gynecologists and the American Society for Reproductive
Medicine on September 23, 2013.32
In February 2015, the national PEHSU program was
divided administratively into 2 new groupings: PEHSU
Program—East and PEHSU Program—West, each
covering 5 of the EPA regions. PEHSU Program—East is
administered by the AAP and PEHSU Program—West
by the ACMT. This new management structure was the
result of a competitive bidding process for PEHSU network
management conducted by the CDC in 2014. While the
2 groupings of PEHSUs are administered separately, the
national PEHSU network continues to address pediatric
and reproductive environmental health issues as an integrated, mutually supportive program. Except for the addition of reproductive environmental health as another focus,
the 3 core goals otherwise remain unchanged from those
originally articulated in 1999. Our report provides data
that can be used comparatively to track the future success
of the national PEHSU network in meeting its goals.
The World Health Organization (WHO) has previously
affirmed its position of advocacy for the protection of children from environmental threats to their health.33 WHO
has advocated for the creation of pediatric environmental
health centers of excellence worldwide. Health officials
in countries such as Canada, Mexico, Spain, and Chile
have responded by advocating for and developing PEHSUs
in their own countries.34,35 Our results also provide some
additional guidance to and support for health care policy
makers worldwide who seek to establish such PEHSUs in
their own regions.

CONCLUSIONS
PEHSUs have grown into an established, productive
network of clinical and educational centers whose expertise and activities have benefited both the public and health
care professionals alike. The federal contributions to the
cost of operating these centers have been more than offset
by the benefits PEHSUs have conferred on the communities they serve.
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